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EFFECT OF BORON FERTILIZATION ON ALFALFA 
Monroe Rasnake and Garry Lacefield 
The need for boron (B) 
fertilization of alfalfa has 
been known for many 
years. An annual 
application of 1.5 to 2.0 
·pounds of elemental B per 
acre on alfalfa has been the 
general recommendation of 
the University of 
Kentucky's, Department of 
Agronomy for at least 20 
years. Most states 
surrounding Kentucky have 
similar• recommendations; 
however, some indicate 
that B needs to be applied 
only once every two years. 
There has been very little 
recent research to verify 
the need for B on alfalfa. 
Study Methods 
Research initiated 
in 1991 at Princeton, KY 
compared alfalfa with and 
without two pounds of B 
per acre annually. Alfalfa 
( var. Alfagraze) was 
seeded conventionally on a 
Crider silt loam soil in late 
April. Individual plots of 
8'x15' were used in a 
randomized block design 
with twelve replications of 
the treatments. No B had 
been applied to the area for 
at least two years prior to 
initiating the tests. In 
1992, alfalfa (var. Resistar) 
was no-till seeded in a 
similar design adjacent to 
the first study. 
Stand counts were 
taken twice each year and 
plots were harvested at 
least four times per year to 
determine hay yields. Soil 
samples were taken in 1994 
in six-inch increments from 
the surface to a depth of 18 
inches for B analysis. 
Alfalfa tissue samples were 
also taken and analyzed for 
B by the University of 
Georgia Soil and Plant 
Analysis Labs. Funding for 
the soil and tissue analyses 
was provided by the U.S. 
Borax Co. 
Results and Discussion 
Stand counts (Table 
I) with conventional or no-
Educational programs of the Kentucky Cooperat1ve ExrenstOn Sei\'JCe s~rve all people regardless of race. color, age. se.<. reflgton. d1sabiluy. or national ongm. 
UNIVERSITY OF KENTUCKY, KENTUCKY STATE UNIVERSITY, U.S. DEPARTMENT OF AGRICULTURE. AND KENTUCKY COUNTI ES, COOPERATI NG 
Agronomy Notes 
till seeding were not 
affected by B fertilization. 
Stands were adequate with 
healthy and vigorous plants 
for all the treatments. 
There was a tendency for 
the no-till seeding to have a 
lower stand count. This 
could be related to the 
seeding method. The no-
till seeding was done in 
eight-inch rows while the 
conventional till seeding 
was broadcast. 
Yields (Table 2) were 
not affected by B 
fertilization. All treatments 
averaged almost double the 
state average yield for alfalfa. 
Therefore, it seems likely that 
yield differences would have 
occurred if B availability had 
been limiting. 
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Table 1. Effect of boron fertilization on 
alfalfa stand counts (spring). 
Year 
Treatments 
1991 1992 1 1994 
- Plants per square foo 
Conv.-till 
-B 18 9 5.2 4.1 
+B 20 9 5.4 4.3 
No-till 
-B - 13 4.3 3.1 
+B - 13 4.1 3.2 
Table 2. Effect of boron fertilization on alfalfa yields. 
Year 
Treatments 1992 1993 1994 
--- T hay eq./A ---
Conv.-till 
-B 6.3 5.9 6.0 
+B 6.5 5.9 6.2 
No-till 
-B 2.5 6.2 6.6 
+B 2.5 6.2 6.6 
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Yields in 1992 were 
from the 1-yr old, 
established, conventionally 
seeded plots, while they 
were from the 
establishment year on the 
no-till plots. · This accounts 
for the lower yields from 
the no-till plots in 1992. In 
the next two years, there 
was a tendency for the no-
till plots to have higher 
yields than conventional-till 
plots. The seeding year 
yields (1991) of the 
cOnventional till plots were 
very low due to dry 
weather and are not shown. 
Soil and Tissue B 
Boron levels in the 
soil cu"1d alfalfa tissu.e were 
affected by 3 and 4 years of 
B fertilization (Table 3). 
Boron in alfalfa was about 
50 percent higher on plots 
fertilized with B than those 
receiving no B. Tissue B 
content of the untreated 
plots was just above what 
has been defined as the 
critical level of 20 ppm. 
Soil test levels of B in the 
surface six inches of soils 
fertilized with B were more 
than double those of the 
untreated plots. No-till and 
conventional till plots were 
similar for both soil test 
and tissue B levels. 
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Table 3. Boron content of soil and alfalfa tissue as affected by 
boron fertilization. 
Alfalfa Tissue Surface Soil1' 
Treatments (ppm B) (lb B/A) 
Conv.-till 
--B 22 1.0 
+B 35 2.2 
No-till 
--B 21 0.9 
+B 32 2.0 
J!Sampled in 1994 following application of a total of8lbs B/A 
(1991-1994) on conventionally seeded plots and 6lbs B/A 
(1992-1994) on no-till plots. 
Table 4. Soil boron levels as affected by boron fertilization. 
Soil Depth 
Treatment 
0-6" 6-12" 12-18" 
--- lbs B/ A ---
Conv.-till 
--B 1.0 1.0 0.6 
+B 2.2 1.7 1.0 
No-till 
--B 0.9 0.7 0.6 
+B 2.0 1.7 0.9 
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Boron levels at the 
6-12 inch and 12-18 inch 
soil depth were also 
increased when two 
pounds of B per acre were 
applied each year {Table 
4). Differences in B levels 
decreased with soil depth. 
This may indicate that 
downward movement of B 
is limited, alfalfa is taking 
up more B from the lower 
soil layers, or some B 
moved' below the 18 inch 
depth. 
CONCLUSIONS 
There was no effect 
of B fertilization on alfalfa 
stands or yields after four 
years. Levels of B in the 
soil and alfalfa tissues were 
affected by B fertilization. 
Tissue B levels from the 
untreated plots were 
approaching the critical 
level, indicating that 
deficiencies may have 
occurred if the experiments 
had continued. 
It appears B soil 
tests of the topsoil could be 
of value in situations where . 
B fertilizer has been 
applied recently. 
Usefulness of surface soil 
tests for B may be limited 
m other situations since 
subsurface B levels would 
be proportionately more 
important. 
These tests also 
indicate that it may not be 
necessary to apply B every 
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year to maintain stands and 
yields of alfalfa. An 
alternative could be to 
recommend B once in two 
years. 
Additional research 
is needed to determine if 
results wi.Jl be si!!lj!ar in 
other locations and on 
different soil types. 
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